INTRODUCTION
In this month's Journal of Perinatology, Gould et al. 1 describe the ''Expansion of Community-Based Perinatal Care In California.'' The authors are to be applauded for their careful and fair presentation of the changing neonatal health care paradigm in California.
The presented data demonstrate that neonatal delivery services and the care of very-low-birth-weight (VLBW) neonates have shifted into community neonatal intensive care units (community NICUs, as defined by California Children's Services). Comparing the two periods 1990 to 1991 and 1996 to 1997, community NICUs have gained 20% of live births and 26% of the care for VLBW neonates. This gain came at the expense of all other levels of care, namely, regional NICUs, intermediate NICUs, and primary care hospitals. During the time period examined, neonatal mortality rates were similar in community NICUs as compared to regional NICUs, and the neonatal mortality rate for VLBW neonates decreased at all sites of care. However, neonatal mortality rates for VLBW neonates born at intermediate NICUs and primary care hospitals (again, as defined by California Children's Services) were higher than for community and regional NICUs. The authors concluded that efforts to reduce the number of VLBW births at intermediate NICUs and at primary care hospitals remains an important goal of regionalization.
NEONATAL CARE IS CONSTANTLY EVOLVING AND OUTCOMES CONTINUE TO IMPROVE
Where, how, and by whom care is provided, even to healthy neonates, is constantly changing. 2, 3 In the 1990s, many new therapies were introduced, such as surfactant, 4 gentler forms of ventilation, 5, 6 inhaled nitric oxide, 7, 8 and better types of nutrition. 9 Outcomes improved, reflecting a long-term trend. 10, 11 In 1915, more than 100 infants per 1000 live births died in the first year of life. By 1998, the infant mortality rate was 7.2 per 1000 live births 11, 12 and this improvement has, in part, been attributed to advancements in neonatal services. 11 -14 In addition, the survival of VLBW infants has continued to improve, particularly for infants weighing <1000 g at birth, without increases in major morbidities. 15 Gould et al. 1 report similar improvement occurring at all levels of care in California at a time when there has been increased ''deregionalization'', 16 -18 although deregionalization is disfavored by experts. 16 -18 That the neonatal mortality rate for VLBW neonates has decreased for all levels of neonatal care in California suggests that the shift in location of patients was also accompanied by the movement of appropriate critical care information into the community. Knowledge (maybe even wisdom) has moved from the privileged few to the bedsides of many. That is not to say that everybody can do everything. Neonatal mortality rates are still better at California Children's Services-approved community and regional NICUs than at other levels of care and the evidence presented supports the goal of reducing the number of VLBW neonates born at intermediate NICUs and primary care hospitals. It also appears that certification of units by California Children's Services is associated with improved outcome and this improvement is likely related to the collaborative quality improvement efforts supported by the California Children's Services and the California Perinatal Quality Care Collaborative.
WHERE SHOULD CARE BE PROVIDED?
It is reasonable to ask, ''How much care can be moved out to the community?'' This debate is important since more than half of the admissions to NICUs are neonates weighing more than 2 kg (see Figure 1 ). Many illnesses (e.g., sepsis, birth depression, meconium aspiration, and pulmonary hypertension) in these larger infants are much less predictable than those associated with prematurity, but most are treatable and often resolve even in the most critically ill neonates. 19 -22 While it is reasonable to set a goal of guaranteeing that every neonate should be born in a hospital with a well-trained neonatal resuscitation team, it is not realistic to anticipate that neonates should be born only in sites with fully trained and experienced ECMO teams. Regionalization of complicated and high-tech services is important.
The challenge is to decide how much and what care can be safely provided in the community compared to the care that should only be provided in regional perinatal centers. This topic is constantly debated as neonatal health care evolves. For example, we have debated by whom and where surfactant should be administered. 23 There is a continued debate on the role of high-frequency ventilation before 
transport to ECMO centers, 24, 25 and most recently, the introduction of inhaled nitric oxide has led to new concerns about the dissemination of technology and the potential for further deregionalization of care. 26 It is unlikely that these debates can be fully resolved. The corollary question is, ''How preventable is the delivery of VLBW neonates at primary care hospitals?'' Although there is evidence that maternal transport is better than delivery of the neonate and then transport, 27, 28 some VLBW deliveries are unavoidable. 29 A report from 1991 suggested that >50% of mothers who delivered VLBW neonates outside of level three centers may have conditions (precipitous delivery or advance labor, fetal distress, placental abruption, bleeding from a placenta previa, etc.) that are contraindications to transport. 29 In addition, the medical team may assess the fetus to be previable or nonviable due to anomalies and not offer transport as a medical option. It would be helpful to know how many of the 656 VLBW neonatal deliveries at the 148 (approximately four patients per sites) primary care hospitals were avoidable.
In addition, and as Gould et al. 1 discuss, it would be helpful to know how many of the VLBW neonates born at intermediate NICUs or primary care hospitals were transferred to higher levels of care. Assigning mortality to the hospital of birth may not be fair in the case where death occurred late and after an adverse event at the accepting hospital. Our goal should be to define the number of preventable deaths.
VARIATION IN OUTCOME
Just as there are outcome differences between the levels of care, there are equally important differences at any particular level of care. 30, 31 It is known that neonatal mortality rates are not the same, even when risk-adjusted, between diverse higher level care units. 30, 32, 33 While improving regionalization for selected services is important, it is equally important to establish open dialogue between units providing the same level of care. Unit practice variation is large and there is plenty of opportunity for ongoing improvement in the care we give. 31, 33 Another important issue surrounds who is providing care at the intermediate and primary care sites. The Organization of Neonatal Training Program Directors has stated that it believes that restriction of time spent by pediatric residents in critical care areas has resulted in a serious deterioration of competence in the care of sick newborn infants among graduating pediatric residents (http://www.aap.org/sections/resgoals.doc). One must be worried that some of the difference in outcomes between primary care hospitals may be related to this deterioration in competency.
However, this does not explain the difference between the intermediate NICUs and the higher levels of care. Most care in these units are provided or supervised by a neonatologist and, in many cases, the same neonatal practice group provides services at local community or regional NICUs. It would be interesting to compare the outcomes of neonates born at intermediate NICUs where: (1) care is provided by neonatal practice groups, which also provide services at high-level care units; or (2) care is provided by neonatal practice groups, which provide services only at intermediate NICUs and primary care hospitals. Does it matter how and by whom the service is provided? Recent data from the nursing literature suggest that it does. 34 
DOES PRACTICE (VOLUME) MAKE PERFECT?
The number of procedures performed at a hospital (hospital volume) and mortality rates for many surgical procedures are inversely related. 35 -37 Data on the effect of volume in NICUs have been less clear. In California, two studies suggest that NICUs with an average daily census of 15 or more neonates had lower neonatal mortality rates. 38, 39 In contrast, a study of 62 NICUs reporting data to the Vermont-Oxford network showed that when patient characteristics, volume, and presence of a residency program were evaluated using logistic regression, increased volume (VLBW cases treated) was not associated with decreased mortality risk for VLBW neonates. 30 Epstein 37 suggests that ''The imperfect correlation between volume and risk-adjusted mortality reminds us that volume is not an indicator of quality of care. Rather, it is a structural characteristic that is easy to calculate and is often associated with quality. More fundamental factors underlie differences in outcome. . .'' The quality of prenatal care, the choice of treatments offered, the proximity of the NICU to the delivery suite, the composition of the health care team, health processes in the NICU that direct how care is provided, medical judgment and skill, and postdischarge care all influence outcome. Identifying the relative contribution of these diverse factors is and will continue to be a significant challenge. 37 Insuring that VLBW infants are born at hospitals with adequate experience (volume) is only one step toward improving the quality of care. Reducing the gap in risk-adjusted mortality between highvolume and low-volume NICUs is an equally important objective. Measuring and reporting outcomes will not improve outcomes if not accompanied with an intent to discover the reasons for differences in outcomes and a commitment to implement changes in processes and practice that can improve outcome. 40 
IS NEONATAL MORTALITY FOR VLBW NEONATES A SURROGATE FOR GOOD PERINATAL/NEONATAL CARE?
We can no longer accept that the neonatal mortality rate is a surrogate for good (or even adequate) perinatal and neonatal care. 41 Neonatal death is currently a relatively rare event ( <10% of inborn admissions) and our ability to find ''significant'' differences between sites is seriously hampered by difficulty in accumulating an adequate site sample size. Even when data are summarized and the pooled sample size is large (as presented in the article by Gould et al. 1 ), the confidence intervals for the odds ratios are large and range from 0.5 to 2 in some comparisons. Looking at more common eventssuch as weight gain and head growth, which happen to every baby and are surrogates for ''health'' -may be more useful in discriminating important care differences.
Equally as important is that we must give up our fixation on the extremely-low-birth-weight (ELBW) and VLBW infant. If we plot the proportion of neonates (presented in the Appendix of the data of Gould et al. 1 ) by birth weight group, the largest number and proportion are neonates weighing between 1000 and 1499 g (see Figure 2) . Almost 60% of the neonates at every level of care weigh between 1000 and 1499 g. In Table 6 of the article by Gould et al., 1 there is no evidence that birth at a regional NICU is associated with an increase in survival for neonates weighing between 1000 and 1499 g. In fact, the numbers suggest that there may be a slight advantage (not significant) to being born at a community NICU (OR 0.65, CI 0.42-1.02). I agree with Gould et al.
1 that this may be caused by differences in acuity related to unmeasured confounding variables and a more complex case mix. However, this observation should stimulate further research.
When we examine the Pediatrix Medical Group administrative data set, we find that neonates weighing <1500 g represent approximately 17% of NICU admissions (see Figure 1 ). The Pediatrix data are similar to a large data set reported from Canada where 20% of NICU admissions were 1500 g birth weight. 33 In measuring the performance of NICU care, we must evaluate the outcomes of the other 80% to 83% of neonates to whom we provide care. Infants >1500 g make up almost one-half of all NICU care days and they are no less important. The same practice variations and outcome differences found in smaller babies are also seen in bigger babies. 42, 43 WE NEED A MORE REAL-TIME BAROMETER Perinatologists and neonatologists provide critically needed care at the beginning of life and the quality of that care impacts the child and the child's family for the rest of their lives. For this reason, we need to develop better real-time efforts to assess outcomes. Summaries presented in several recent papers represent data that are all over 5 years old. 15, 33, 38, 39, 44 It is dangerous to make health care policy decisions based on old data. We need to more completely understand the distribution of care and the outcomes of that care, as it currently exists in 2002. The efforts of the California Perinatal Quality Care Collaborative are extraordinarily valuable and place California and its perinatal community as leaders on collaborative efforts to not only reduce neonatal mortality, but to improve other outcomes as well. Improving information sharing (regionally and locally) is essential and no doctor, mother, father, or newborn should be denied access to strategies for improving health outcomes. Many of the medical directors employed by Pediatrix participate in the California Perinatal Quality Care Collaborative and agree with the goals outlined in its charter.
